Desensitization of the PDGFbeta receptor by modulation of the cytoskeleton: the role of p21(Ras) and Rho family GTPases.
Ligand-induced PDGF-type beta receptor (PDGFbeta-R) autophosphorylation is profoundly suppressed in cells transformed by activated p21(Ras). We report here that the integrity of the actin cytoskeleton is a critical regulator of PDGFbeta-R function in the presence of p21(Ras). Morphological reversion of Balb cells expressing a constitutively activated p21(Ras), with re-formation of actin stress fibers and cytoskeletal architecture, rendering them phenotypically similar to untransformed fibroblasts, allowed recovery of ligand-dependent PDGFbeta-R autophosphorylation. Conversely, disruption of the actin cytoskeleton in Balb/c-3T3 cells obliterated the normal ligand-induced phosphorylation of the PDGFbeta-R. The Rho family GTPases Rac and Rho are activated by p21(Ras) and are critical mediators of cell motility and morphology via their influence on the actin cytoskeleton. Transient expression of wild-type or constitutively active mutant forms of RhoA suppressed ligand-dependent PDGFbeta-R autophosphorylation and downstream signal transduction. These studies demonstrate the necessary role of Rho in the inhibition of PDGFbeta-R autophosphorylation in cells containing activated p21(Ras) and also demonstrate the importance of cell context and the integrity of the actin cytoskeleton in the regulation of PDGFbeta-R ligand-induced autophosphorylation.